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(57) ABSTRACT 

The retention device comprises a clip and a back plate 
engaging the clip, the clip comprises pressing members for 
press the heat sink onto the processor and at least a pair of 
hooks, the back plate is placed beloW a printed circuit board 
on Which the processor is mounted, and comprises a body 
and at least a pair of retaining rings mounted thereof. The 
retaining rings travel through mounting holes in the printed 
circuit board and beyond the top surface thereof for catching 
the hooks of the clip. 
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HEAT SINK RETENTION DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a reten 
tion device, and particularly to a heat sink retention device 
including a back plate. 

[0003] 2. Related Art 

[0004] Historically, When microprocessors Were ?rst com 
mercialiZed, each microprocessor held less than one million 
transistors, and operated at speeds beloW 20 MHZ. Typically, 
the microprocessors Were either directly mounted to a 
printed circuit board by soldering or mounted to the printed 
circuit board via sockets. 

[0005] With the continuing and rapid development of 
integrated circuits technology, the number of transistors 
contained in each microprocessor, as Well as the processor 
operating speed, has increased dramatically. Correspond 
ingly, the amount of heat that needs to be dissipated has 
increased. As a result, today’s microprocessors used in 
computer systems almost employ heat sinks With fans to 
ensure that microprocessors run Within their normal oper 
ating temperature ranges. At the same time, the trend to 
increase transistor density and operating speed is eXpected to 
continue. It is eXpected that because of increase of the 
amount of heat that needs to be dissipated, contact betWeen 
the processor package and a heat sink Will reach a point of 
critical importance. That is, the physical contact betWeen the 
processor package and the heat sink plays a critical role in 
heat dissipation. 

[0006] Heat dissipation efficiency of a heat sink has been 
increased by using a clip Which physically holds the heat 
sink to ?rmly contact With the processor package. One such 
clip is a socket attach clip. To adequately dissipate heat from 
a processor containing large scale integrated circuits, a heat 
sink is required to have enough surface area. This results in 
an increased mass for the heat sink. Generally, the siZe of a 
socket is generally changeless, reliably retaining such an 
increscent large heat sink to the socket is dif?cult because of 
imparity of siZe betWeen the heat sink and the socket. In 
order to mounting a large heat sink to a processor, a 
conventional method employs a spring clip With hooks to 
travel through mounting holes formed in the printed circuit 
board. The spring clip secures the heat sink to the processor 
after the hooks travel through the mounting holes to clasp 
the bottom face of the printed circuit board. An apparent 
disadvantage of this method is unsteadiness of mounting. 
The hooks are prone to jump out of the mounting holes due 
to mechanical shock or vibration during the operation of the 
processor, Which results in the heat sinks departing from the 
processor and consequently the temperature of the proces 
sor’s dramatically increasing. Another de?ect also should 
not be ignored that the printed circuit board is prone to be 
damaged because of direct contacting force eXerted by the 
spring clip, especially during mounting and removing the 
heat sink. 

[0007] To overcome the above-mentioned de?ect, an 
improved approach in Which a plurality of rings is soldered 
to a circuit board has been developed. A clip With hooks for 
securing a heat sink clasps the rings instead of directly 
contacting the printed circuit board. HoWever, it is required 

Jun. 30, 2005 

to affix eXtra structure to the printed circuit board. Further 
more, there is a requirement of adopting a solid metal 
material Where the ring is soldered. On the other hand, a 
retention force betWeen the heat sink and the printed circuit 
board could indirectly result in deformation of the printed 
circuit board as the increase of retention force for securing 
the heat sink along With the increase of volume of the heat 
sink. 

[0008] At present, a prevalent approach, shoWn in FIG. 5, 
employs a back plate 100 Which locates beloW a printed 
circuit board 200. Aplurality of pillar 120 eXtends from the 
back plate 100 to pass through holes de?ned in the printed 
circuit board 200. A screW eye 121 is de?ned in the end of 
each pillar 120. ScreWs 400 corresponding to the pillars 120 
travel through holes de?ned in a heat sink 300 to engage into 
the screW eyes 121 to thereby fasten the heat sink 300 onto 
a processor 220. The use of the back plate 100 avoids 
eXerting a direct force on the printed circuit board and 
af?Xing eXtra construre to the printed circuit board. HoW 
ever, as any one skilled in the art has knoWn, mounting a 
heat sink using screWs is inconvenient, and making screW 
eyes in the pillars is not an efficient fabrication. A more 
dramatic disadvantage is that it is dif?cult to ensure the 
joining forces betWeen the screWs and the pillars in different 
place balance. Unbalanced joining forces Will result in 
deformation of the printed circuit board and bad contact 
betWeen the heat sink and the processor. 

[0009] For the reasons stated above, and for other reasons 
stated beloW Which Will become apparent to those skilled in 
the art upon reading and understanding the present speci? 
cation, there is a need in the art for improved heat sink 
retention device. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to overcome 
the above-mentioned problem so as to provide a heat sink 
retention device easy to fabricate and operate. 

[0011] It is another object of the present invention to 
provide a heat sink retention device Which mounts the heat 
sink With balanced contacting forces to a processor. 

[0012] To achieve the above-mentioned objects, the heat 
sink retention device in accordance With a preferred embodi 
ment of the present invention comprises a clip and a back 
plate engaged With the clip. The clip comprises pressing 
member for pressing a heat sink to the processor and at least 
a pair of hooks. The back plate is placed beloW a printed 
circuit board on Which the processor is mounted, and com 
prises a body and at least a pair of retaining rings mounted 
thereof. The retaining rings travel through mounting holes 
de?ned in the printed circuit board and beyond the top 
surface thereof for catching the hooks of the clip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Other objects, advantages and novel features of the 
present invention Will be draWn from the folloWing detailed 
description of the preferred embodiment of the present 
invention With attached draWings, in Which: 

[0014] FIG. 1 is an exploded, respective vieW of the heat 
sink retention device accompanying With related compo 
nents in accordance With the present invention; 
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[0015] FIG. 2 is an exploded in part respective vieW of the 
back plate of FIG. 1; 

[0016] 
[0017] FIG. 4 is an assembled isometric vieW of FIG. 1; 
and 

[0018] FIG. 5 is an exploded vieW of a heat sink retention 
device including a conventional back plate. 

FIG. 3 is similar to FIG. 2 but shoWn inverted; 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] In the following detailed description of the inven 
tion, reference is made to the accompanying draWings Which 
form a part thereof, and in Which is shoWn, by Way of 
illustration, speci?c embodiments in Which the invention 
may practiced. The embodiment is described in suf?cient 
detail to enable those skilled in the art to practice the 
invention. Other embodiments may be utiliZed and struc 
tural, logical changes may be made Without departing from 
the spirit of the present invention. 

[0020] Referring to FIG. 1, a heat sink retention device, 
accompanying With a heat sink 20 and a printed circuit board 
30 on Which a processor 40 is mounted, in accordance With 
the present invention is illustrated. The retention device 
comprises a clip 10 for securing the heat sink 20 and a back 
plate 50 engaged With the clip 10. 

[0021] The heat sink 20 comprises a metal base 22 for 
contacting With and absorbing heat from the processor 40, a 
plurality of ?ns 24 disposed on the base 22 and several heat 
pipes 26 Which thermally connects the base 22 With the ?ns 
24. TWo opposite sides of the top portion of the heat sink 20 
are partially cut off to form tWo platforms 25 for supporting 
the clip 10 thereon. It is obvious that the structure of the heat 
sink 20 is not limited to the above speci?c design. 

[0022] The clip 10 comprises tWo elongated resilient 
pressing members 12 for pressing the heat sink 20 on the 
processor 40 and tWo pairs of inverted U-shaped arms 14 
coupled to the pressing members 12. Each arm 14 has a pair 
of hooks 145 formed at tWo free ends thereof. 

[0023] Referring to FIG. 2 and FIG. 3, the back plate 50 
comprises a substantially cross-shaped ?at body 52 and tWo 
pairs of ring-shaped retaining members 54 mounted on the 
body 52. The body 52 comprises a rectangular central 
portion 521 and tWo pair of ears 523. A rectangular opening 
522 is de?ned in the central portion 521, for improving 
elastic deformability of the body 52 and decreasing the 
Weight of the body 52. The ears 523 extend radially and 
outWardly from four corners of the central portion 521. TWo 
pairs of elongated slots 524 parallel to each other are 
respectively de?ned in the ears 523 and pass through the ears 
523. A couple of retaining holes 526 is de?ned in each ear 
523 at opposite sides of and aligned With the corresponding 
slot 524. A linear groove 528 aligned With the slot 524 is 
de?ned in the bottom face of each ear 523. Each of the 
retaining rings 54 is formed by bending a metal Wire and 
comprises an inverted U-shaped retainer 542, Which travels 
through the slot 524 of the ear 523 upWardly and beyond the 
top surface of the body 52, and a pair of claWs 544 extending 
outWard from the free ends of the retainer 542. The claWs 
544 of each retaining ring 54 are received in the groove 528 
of the ear 523 and the tWo free ends of each claW 544 are 
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inserted tightly into the retaining holes 526 of the body 52 
so as to ?x the retaining ring 54 to the body 52. 

[0024] Alternatively, the retaining ring 54 can also be 
mounted on the body 52 in other manners, such as soldering. 

[0025] Please refer to FIG. 4 together. When mounting the 
heat sink 20, the back plate 50 is beforehand placed beloW 
the printed circuit board 30 With the retaining rings 54 
extending upWard through mounting holes de?ned in the 
printed circuit board 30 and beyond the top surface of the 
printed circuit board 30. The heat sink 20 is positioned on 
the processor 40 With the pressing members 12 of the clip 10 
laid on the platforms 25 of the heat sink 20. The arms of the 
clip 10 are doWnWardly pressed to cause the retaining rings 
54 to catch the hooks 145 of the clip 10. The pressing 
members 12 are elastically deformed to press the heat sink 
20 toWard the processor 40. The heat sink 20 is thus ?rmly 
mounted on the processor 40. Auniform siZe of the retaining 
rings 54 is easily achieved so as to ensure an uniform contact 
force generated betWeen the processor 40 and the heat sink 
20, and simultaneously avoiding damage to the printed 
circuit board 30. 

[0026] It is understood that the invention may be embod 
ied in other forms Without departing from the spirit thereof. 
The above-described embodiments are to be considered in 
all respects as illustrative and not restrictive, and the inven 
tion is not to be limited to the details given above. 

What is claimed is: 
1. A retention device for mounting a heat sink to an 

electronic component mounted on a printed circuit board, 
comprising: 

a clip comprising pressing members for pressing the heat 
sink and at least a pair of hooks located at opposite 
sides of the pressing members; and 

a back plate adapted for being placed beloW the printed 
circuit board, the back plate comprising a body for 
biasing against the printed circuit board, and at least a 
pair of Wire retaining rings mounted on the body for 
traveling through the printed circuit board to catch the 
hooks. 

2. The retention device as claimed in claim 1, Wherein the 
body comprises a ?at rectangular central portion and tWo 
pairs of ears extending radially from four corners of the 
body, the retaining rings being mounted on the respective 
ears. 

3. The retention device as claimed in claim 2, Wherein the 
retaining ring is formed by bending a metal Wire. 

4. The retention device as claimed in claim 3, Wherein the 
retaining ring comprises an inverted U-shaped retainer trav 
eling through a slot de?ned in the ear, and a pair of claWs 
inserted tightly into a pair of retaining holes de?ned in the 
ears on opposite sides of the slot. 

5. The retention device as claimed in claim 2, Wherein an 
opening is de?ned in the middle of the central portion. 

6. The retention device as claimed in claim 1, Wherein the 
clip comprises a pair of elongated pressing members and a 
pair of inverted U-shaped arms coupled to opposite ends of 
the pressing members. 

7. The retention device as claimed in claim 6, Wherein the 
hooks are formed at free ends of the arms. 
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8. An assembly comprising: 

a printed circuit board on Which an electronic component 

is mounted; 

a back plate mounted below and biasing against the 
printed circuit board; 

a heat sink placed on the electronic component; 

a clip comprising a pair of pressing members resting on 
opposite sides of the heat sink and a plurality of hooks 
extending from ends of the pressing members; and 

a plurality of retaining rings extending from the back plate 
and passing through the printed circuit board to engage 
With the hooks to thereby secure the heat sink on the 
electronic component. 

9. The assembly as claimed in claim 8, Wherein the 
retaining ring is formed by bending a metal Wire and 
mounted to the back plate. 

10. The assembly as claimed in claim 9, Wherein the clip 
comprises a pair of arms attached to opposite ends of the 
pressing members, the hooks being formed at bottom ends 
of the arms. 

11. A retention device for mounting a heat sink to an 
electronic component mounted on a printed circuit board, 
comprising: 

a back plate placed beside said printed circuit board 
opposite to said electronic component, and comprising 
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a plurality of retaining members extending therefrom 
through said printed circuit board around said elec 
tronic component; and 

a clip placed on said heat sink, comprising at least tWo 
pressing members placed against said heat sink at tWo 
opposite sides thereof, and an arm connecting ends of 
said at least tWo pressing members at a same side of 

said heat sink, said arm engagable With at least one of 
said retaining members so as to ?rmly mounting said 
heat sink to said electronic component by means of 
pressing deformation of said at least tWo pressing 
members on said heat sink. 

11. The retention device as claimed in claim 11, Wherein 
each of said retaining members is formed as a U-shaped 
metal Wire. 

12. The retention device as claimed in claim 11, Wherein 
said arm is U-shaped and connects With said ends of said at 
least tWo pressing members at tWo corners of said U shape 
of said arm. 

13. The retention device as claimed in claim 11, Wherein 
a hook is formed at a free end of said arm aWay from said 
at least tWo pressing members to engage With said at least 
one of said retaining members. 


